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Electron-positron pairs are copiously produced by pho-
ton interactions in the strong electromagnetic fields of fully
stripped colliding heavy nuclei; the field strength at the sur-
face of the ions reaches 1020 V/cm! At a center of mass en-
ergy of � sNN � 200 GeV per nucleon pair, the production
cross section is expected to be 33,000 b, or 4,400 times the
hadronic cross section.

The electromagnetic fields are strong enough, with cou-
pling Zα � 0 � 6, (Z is the nuclear charge and α � 1 � 137 the
fine-structure constant), that conventional perturbative calcu-
lations of the process are questionable. Higher-order correc-
tions should be the largest close to the nuclei, where the pho-
ton densities are largest. These high-density regions have the
largest overlap at small ion-ion impact parameters, b. Small-b
collisions can be selected by choosing events where the nu-
clei undergo Coulomb excitation, followed by dissociation.
The dissociation is also a convenient experimental trigger.
Pair production accompanied by mutual Coulomb excitation
should occur at smaller b, and have larger higher-order cor-
rections than for unaccompanied pairs.
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FIG. 1: (a) Pair invariant mass and (b) pair pT for e � e � pairs
accompanied by nuclear dissociation.

We study electromagnetic production of e � e � pairs accom-
panied by Coulomb nuclear breakup in � sNN � 200 GeV
per nucleon pair Au-Au collisions [1, 2]. An e � e � pair is
produced from two photons, while the nuclei exchange addi-
tional, independent photons, which break up the nuclei. We
require that there be no hadronic interactions. The Coulomb
nuclear breakup requirement selects moderate impact param-
eter collisions (2RA 	 b 	 � 30 fm). Except for the common
impact parameter, the mutual Coulomb dissociation is inde-
pendent of the e � e � production.

We select events containing exactly two identified-electron
tracks that come from a vertex. We find 52 candidate events.
The characteristics of these events are compared with two cal-
culations, one based on the equivalent photon approximation
(EPA) (e.g. the internal photon lines are massless) and the
other based on quantum electrodynamics (QED) The two cal-
culations are similar, except at low pT . Figure 1 shows the
invariant mass and pT distributions of the pairs. The data
agrees with the QED calculation, but not the EPA one in the
low pT region. The pair rapidity and angular decay distri-
butions also agree with the data, and the e � and e � pT dis-
tributions are similar. Within our sensitivity range, the cross
section σ � 1 � 6 
 0 � 2 � stat �
 0 � 3 � syst � nb is in good agree-
ment with the lowest-order QED cross section prediction,
σQED. At a 90% confidence level, higher order corrections
to the cross section, ∆σ � σ � σQED must be within the range
� 0 � 5σQED 	 ∆σ 	 0 � 2σQED.
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